Relationship between the development of hepato-renal toxicity and cadmium accumulation in rats given minimum to large amounts of cadmium chloride in the long-term: preliminary study.
We wished to clarify the relationship between the sensitivity to induce hepato-renal toxicity and the level of cadmium (Cd) in the organs of rats exposed to minimum to large amounts of cadmium chloride (CdCl2). For this purpose, groups of female Sprague-Dawley (SD) rats, each consisting of 24 animals, were fed diet containing CdCl2 at concentrations of 0, 8, 40, 200, and 600 ppm for 2, 4, and 8 months from 5 weeks of age. All surviving rats given 600 ppm Cd were killed at 4 months because of deterioration of their general condition. Animals of this group showed anemia and decreased hematopoiesis in the bone marrow, in addition to reduction of cancellous bone in their femurs. Hepatotoxicity was observed after 2 months in the groups treated with > or = 200 ppm. By 4 months, the rats in the 600 ppm group had developed periportal liver cell necrosis. Renal toxicity characterized by degeneration of proximal tubular epithelia was apparent in the groups treated with > or = 200 ppm from 2 months, becoming more prominent in the high-dose rats at 4 months. Hepatic accumulation of Cd increased linearly with the duration of treatment. In contrast, the concentration of Cd in the renal cortex of rats treated with 600 ppm reached a plateau level of approximately 250 microg/g within the first 2 months. The renal concentration of Cd in the 200 ppm group when renal toxic lesions were first detected at 2 months ranged from 104 to 244 microg/g. No renal lesions were observed in the 40 ppm group after 8 months, despite the presence of 91-183 microg/g of Cd in the kidneys. The results thus suggest that renal toxicity would not be induced by treatment with minimum amounts of CdCl2 for periods longer than 8 months, although accumulation of Cd might gradually progress. A further 2-year feeding study of CdCl2 and Cd-polluted rice is now in progress.